Involvement of the TOM complex in external NADH transport into yeast mitochondria depleted of mitochondrial porin1.
The protein(s) responsible for metabolite transport through the outer membrane of the yeast Saccharomyces cerevisiae mitochondria depleted of mitochondrial porin (also known as voltage-dependent anion selective channel), termed here porin1, is (are) still unidentified. It is postulated that the transport may be supported by the protein import machinery of the outer membrane, the TOM complex (translocase of the outer membrane). We demonstrate here that in the absence of functional porin1, the blockage of the TOM complex by the fusion protein termed pb(2)-DHFR (consisting of the first 167 amino acids of yeast cytochrome b(2) preprotein connected to mouse dihydrofolate reductase) limits the access of external NADH to mitochondria. It was measured by the ability of the blockage to inhibit external NADH oxidation by the proper dehydrogenase located at the outer surface of the inner membrane. The inhibition depends on external NADH concentration and increases with decreasing amounts of the substrate. In the presence of 1 microg of pb(2)-DHFR per 50 microg of mitochondrial protein almost quantitative inhibition was observed when external NADH was applied at the concentration of 70 nmol per mg of mitochondrial protein. On the other hand, external NADH decreases the levels of pb(2)-DHFR binding at the trans site of the TOM complex in porin1-depleted mitochondria in a concentration-dependent fashion. Our data define an important role of the TOM complex in the transport of external NADH across the outer membrane of porin1-depleted mitochondria.